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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Inventor(s) Kurt JOERDER et al. 

Serial No. To Be Assigned 

Filed Herewith 

For METHOD FOR PRODUCING A SYNTHETIC LEATHER 

Examiner To Be Assigned 

Art Unit To Be Assigned 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

PRELIMINARY AMENDMENT AND 
37 C.F.R. S 1.125 SUBSTITUTE SPECIFICATION STATEMENT 

8 I R: 

Kindly amend the above-captioned application before examination, as 
set forth below. 

IN THE SPECIFICATION AND ABSTRACT: 

In accordance with 37 C.F.R. § 1.121(b)(3), a Substitute Specification 
(including the Abstract, but without claims) accompanies this response. It is 
respectfully requested that the Substitute Specification (including Abstract) be 
entered to replace the Specification of record. 

IN THE CLAIMS: 

On the first page of the claims, first line, change "What is claimed is:" 
to - WHAT IS CLAIMED IS:- . 

Please cancel, without prejudice, claims 1 to 10 in the underlying PCT 

application. 
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Please add the following new claims: 

—1 1 . (New) A method for producing a synthetic leather that includes a 
nonwoven fabric that contains microfibers, comprising the steps of: 

processing thermoplastic microfibers having a titer of 0.05 to 1.0 dtex and 
fibers soluble in hot water having a titer of 4 to 6 dtex in a weight ratio of 90:10 to 
30:70 to form a nonwoven fabric having a surface weight of 80 to 1,000 g/m^; 

applying and consolidating an aqueous polymer dispersion of a viscoelastic 
substance in a weight ratio of 25:75 to 75:25 of the nonwoven fabric to the 
viscoelastic substance; and 

subsequently extracting the fibers soluble in hot water. 

12. (New) The method according to claim 1 1 . wherein the titer of the 
thermoplastic microfibers is 0.1 to 0.3 dtex. the weight ratio of the microfibers to the 
fibers soluble in hot water is 70:30 to 50:50 wt.-%, the surface weight of the 
nonwoven fabric is 100 to 500 g/m^, and the ratio of the nonwoven fabric to the 
viscoelastic substance before the extracting step is 35:65 to 65:35 wt.-%. 

13. (New) The method according to claim 1 1 , wherein the thermoplastic 
microfibers include split fibers. 

14. (New) The method according to claim 12, wherein the thermoplastic 
microfibers include split fibers. 

15. (New) The method according to claim 13, wherein the split fibers include 
one of polyethylene terephthalate/polyamide 6, polyethylene 
terephthalate/polyamide 6.6, polyethylene terephthalate/polypropylene, and 
polyethylene terephthalate/polyethylene. 

16. (New) The method according to claim 14, wherein the split fibers include 
one of polyethylene terephthalate/polyamide 6, polyethylene 
terephthalate/polyamide 6.6, polyethylene terephthalate/polypropylene. and 
polyethylene terephthalate/polyethylene. 
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17. (New) The method according to claim 1 1 , wherein the fibers soluble in 
hot water include fibers made of one of polyvinyl alcohol, poly-e-caprolactone, 
carboxymethyl cellulose and starch. 

18. (New) The method according to claim 12, wherein the fibers soluble in 
hot water include fibers made of one of polyvinyl alcohol, poly-e-caprolactone, 
carboxymethyl cellulose and starch. 

19. (New) The method according to claim 1 1 , wherein further comprising the 
step of consolidating and splitting the nonwoven fabric using a high-pressure water 
jet. 

20. (New) The method according to claim 1 1 , wherein the aqueous polymer 
dispersion includes one of polyurethane, nitrile-butadiene rubber and styrene- 
butadiene rubber as a binder. 

21 . (New) The method according to claim 13, further comprising the step of 
adding a filler to the thermoplastic microfibers. 

22. (New) The method according to claim 21 , wherein the filler includes at 
least one of a pigment, a hydrophobization agent, a hydrophilization agent, an agent 
configured to reduce wettability with alcohols, fats and oils, an anti-static agent and 
an antimicrobial substance. 

23. (New) The method according to claim 1 1 , further comprising a 
subsequent treatment step, the subsequent treatment step including one of buffing, 
grinding and polishing with emery. 

24. (New) The method according to claim 1 1 , wherein the extracting step 
includes the substep of dissolving out the fibers soluble in hot water at a same time 
with exhaust dyeing. 

25. (New) The method according to claim 24, wherein the exhaust dyeing is 
performed in an autoclave. 
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26. (New) The method according to claim 14, further comprising the step of 
adding a filler to the thermoplastic microfibers. 

27. (New) The method according to claim 26, wherein the filler includes at 
least one of a pigment, a hydrophobization agent, a hydrophilization agent, an agent 
configured to reduce wettability with alcohols, fats and oils, an anti-static agent and 
an antimicrobial substance.—. 

REMARKS 

This Preliminary Amendment cancels, without prejudice, claims 1 to 10 
in the underlying PCT Application No. PCT/EPOO/09042 and adds new claims 1 1 to 
27. The new claims, inter alia , conform the claims to U.S. Patent and Trademark 
Office rules and do not add any new matter to the application. 

In accordance with 37 C.F.R. § 1.121(b)(3), the Substitute 
Specification (including the Abstract, but without the claims) contains no new matter. 
The amendments reflected in the Substitute Specification (including Abstract) are to 
conform the Specification and Abstract to U.S. Patent and Trademark Office rules or 
to correct informalities. As required by 37 C.F.R. §§ 1 .121(b)(3)(iii) and 1.125(b)(2). 
a Marked-Up Version of the Substitute Specification comparing the Specification of 
record and the Substitute Specification also accompanies this Preliminary 
Amendment. Approval and entry of the Substitute Specification (including Abstract) 
is respectfully requested. 

The underlying PCT Application No. PCT/EPOO/09042 includes an 
International Search Report, dated January 29, 2001, a copy of which is included. 
The Search Report includes a list of documents that were considered by the 
Examiner in the underlying PCT application. 

The underlying PCT Application No. PCT/EPOO/09042 also includes an 
International Preliminary Examination Report, dated Decembers, 2001. An English 
translation of the International Preliminary Examination Report is included herewith. 
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It is respectfully submitted that the subject matter of the present 
application is new, non-obvious and useful. Prompt consideration and allowance of 
the application are respectfully requested. 



Respectfully submitted, 
KENYON & KENYON 



Richard M. Rosati ^ 
Reg. No. 31,792 

One Broadway 

New York, New York 1 0004 

(212) 425-7200 



Dated: 





NY01 458377 v 1 



5 



: ^ ^ J013eec'dPCT/PTO i 5 MAR 2002 

[22750/534] 
METHOD FOR PRODUCING A SYNTHETIC LEATHER 
FIELD OF THE INVENTION 

The invention relates to a method for producing a synthetic 
leather made up of a nonwoven fabric that contains 
microf ibers . 

5 

BACKGROUND INFORMATION 

Synthetic leathers based on nonwoven fabrics may be built up 
almost exclusively of microf ibers . It has been shown that 
homogeneous microfibers as such cannot be processed on carding 

10 machines, or can be processed only at unjustifiable, extremely 
low production speeds. Therefore mult i- component fibers such 
as matrix-fibril fibers or island-in-sea type fibers are used, 
or others with a different distribution of the two- fiber 
components, with a fiber titer such that they can be carded 

15 without loss of speed. The cross-sections of such fibers have 
an orange structure or a pie structure or hollow pie 
structure, for example. Such multi- component fibers 
(conjugate fibers, multiconstituent fibers) can be made up of 
at least two, but also up to approximately 18 segments. The 

2 0 individual fiber segments of the usually two polymers 

alternate with one another, so that after each segment, fiber 
border surfaces, such as polyethylene terephthalate/polyamide 
6, are formed. The separation of these mult i -component fibers 
to yield isolated, ultrafine microfibers is done using 

25 different methods. For example, one of the two fiber 

components is dissolved out, using organic solvents, so that 
the other fiber component, which is insoluble in the organic 
solvent, remains behind as a microf iber. This method is 
complicated, not good for the environment, and connected with 

30 a high level of material loss as well as the accumulation of 
solvent that contains polymer, where treatment of the used 
solvent occurs either by solvent recycling or energy 
utilization , 
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An environmentally friendly separation of the bi -component 
fibers occurs by splitting the fibers using high-pressure 
water jets. The bi-component split fibers are either composed 
of thermoplastics that are greatly different in terms of their 
5 chemistry, which do not possess any high adhesion forces 

bonding them to one another at their border surfaces, or which 
have been mixed with dehesive additives, i.e., additives that 
reduce the adhesion forces, if the fiber polymers are similar. 
A synthetic leather with a soft feel is described in Japanese 

10 Published Patent Application No. 5-78986, which contains a 

nonwoven fabric layer of melt -blown polyethylene terephthalate 
microfibers with a diameter of 0.1 to 0.6 fim on at least one 
side. The softness is achieved in that the nonwoven fabric is 
coated with a dressing of polyvinyl alcohol that is soluble in 

15 cold water, before being impregnated with polyurethane from 
organic solvents such as dimethyl f ormamide . After 
impregnation and coagulation of the polyurethane solution with 
water (so-called migration method) , and the subsequent wash 
cycles for the purpose of removing the organic solvent, the 

20 polyvinyl alcohol is removed from the nonwoven fabric again, 
at the same time. Subsequent treatment of the synthetic 
leather obtained occurs in a conventional manner, by grinding, 
dyeing, and brushing. U.S. Patent No. 4,390,566 describes the 
production of a synthetic leather in which split microfibers 

25 are used, among other things. The microfiber nonwoven fabric 
is impregnated with a water-soluble dressing solution that is 
referred to as a temporary filler, before the binder is 
applied, and after the binder application has consolidated, 
this solution is washed out again. Polyvinyl alcohol (PVA) , 

30 poly- £ -caprolac tone, carboxymethyl cellulose (CMC) or starch 
are used as temporary water-soluble fillers. 

It is an object of the present invention to provide a process 
that permits the production of a very soft synthetic leather 
35 with improved properties. Another object of the present 

invention is to make production more cost-effective and better 
for the environment . 
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SUMMARY 

The above and other beneficial objects are achieved, according 
to the present invention, by a process in which thermoplastic 
microfibers with a titer of 0.05 to 1.0 dtex and fibers 
5 soluble in hot water, with a titer of 4 to 6 dtex, are 

processed, in a weight ratio of 90:10 to 30:70, to form a 
nonwoven fabric with a surface weight of 80 to 1,000 g/m^, and 
an aqueous polymer dispersion of a viscoelastic substance is 
applied and consolidated in a weight ratio of 25:75 to 75:25 
10 of the nonwoven fabric to the viscoelastic substance, where 
subsequently extraction of the fibers soluble in hot water 
occurs . 

The process according to the present invention may be one in 
15 which the titer of the thermoplastic fibers is 0.1 to 0.3 
dtex, the weight ratio of the microfibers to the fibers 
soluble in hot water is 70:30 to 50:50 wt.-%, the surface 
weight of the nonwoven fabric is 100 to 500 g/m^, and the ratio 
of the nonwoven fabric to the viscoelastic substance before 
20 removal of the fibers that are soluble in hot water is 35:65 
to 65:35 wt.-%. 

In the process according to the present invention, the 
thermoplastic fibers may include split fibers. 

25 

Furthermore, the split fibers may include polyethylene 
terephthalate/polyamide 6 , polyethylene 
terephthalate/polyamide 6.6, polyethylene 
terephthalate/polypropylene, or polyethylene 
3 0 terephthalate/polyethylene . 

Fibers that are soluble in hot water that are made of 
polyvinyl alcohol , poly- s -caprolact one , carboxymethyl 
cellulose, or starch, may be used in the process according to 
35 the present invention. 
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Consolidation and splitting of the nonwoven fabric of fibers 
may occur using high-pressure water jets. 

Furthermore, an aqueous polymer dispersion of polyurethane , 
5 nitrile-butadiene rubber, or styrene-butadiene rubber may be 
used as the binder. 

It may be provided, according to the process according to the 
present invention, that fillers such as pigments, 
10 hydrophobization or hydrophilizat ion agents, agents to reduce 
wettability with alcohols, fats and oils, anti-static agents 
and/or antimicrobial substances may be added to the 
thermoplastic fibers . 

15 Subsequent treatment may occur by buffing, grinding, or 
polishing with emery. 

Dissolving out the fibers that are soluble in hot water may 
occur at the same time with exhaust dyeing, e.g., in an 
20 autoclave. 

The process according to the present invention is not only 
simple, i.e., it makes do with only a few process steps, it 
also, at the same time, permits more cost-effective and 
2 5 environmentally friendly production of the synthetic leather. 

Using the process according to the present invention, there 
may be no need to use organic solvents to release the 
microfibers, or to apply the binder coagulation. 

30 

DETAILED DESCRIPTION 

The production of a synthetic leather, according to the 
present invention, occurs in that a fiber sheet is produced 
from endless fibers, staple fibers, or short-cut fibers, using 
35 the conventional fiber laying techniques. This fiber sheet is 
made up of at least two fiber components, where at least one 
of the fiber components is a bi- component fiber that may be 
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split using high-pressure water jets. Such split fibers are 
made up of at least two thermoplastic polymer components, PI 
and P2 , which are arranged in segments around the fiber axis, 
in alternating sequence. In this connection, both centric and 
5 eccentric fiber axis arrangements are possible. The number of 
segments is between 2 and 30, e.g., between 4 and 24. The 
total titer of these so-called pie fibers is between 0.8 and 
5.0, e.g., between 1.0 and 3.3 dtex. According to the present 
invention, other geometric arrangements of the fiber polymers 

10 PI and P2 are also possible, with the proviso that the fibers 

are split up into microfibers by at least 80% under strong 
mechanical or hydrodynamic forces, such as treatment with 
high-pressure water jets. The polymer pairs PI and P2 may 
include ones in which common border surfaces may not exert any 

15 strong adhesion forces on one another. Conventional P1/P2 
pairs include, for example, polyethylene 
terephthalate/polyamide 6 , polyethylene 
terephthalate/polyamide 6.6, polyethylene 
terephthalate/polypropylene, and polyethylene 

20 terephthalate/polyethylene . For P1/P2 pairs that are closely 
related in terms of chemistry, such as polypropylene and 
polyethylene or their copolymers, it is conventional to 
provide them with parting agents at their border surfaces, 
which ensure splittability . Also, metallocene-catalyzed 

25 polyolefins may be used as the polymer component PI and/or P2 . 
The fiber polymer components PI and P2 may be spin-dyed, 
white -pigmented, or provided with agents that give the fiber 
polymer components hydrophilic or hydrophobic properties or 
reduced wettability with alcohol, other organic fluids, fats, 

30 or oils. Furthermore, the fiber polymer components may be 
mixed with anti-static agents or antimicrobial substances. 

According to the present invention, in addition to the split 
fibers, at least a second fiber component is also used, which 
35 is composed in part or by 100% of a polymer soluble in hot 

water, where the portion of the nonwoven fabric soluble in hot 
water is 10 to 70 wt.-%. In the sense of the invention. 



NY01 457926 v 1 



5 



SUBSTITUTE SPECIFICATION 



solubility of the fibers in hot water is understood to mean a 
solubility in water under the conditions of high-pressure 
water jet treatment of less than 5%, and a solubility of at 
least 95% in water with a temperature of approximately 98 
5 i.e., in pressure containers at temperatures above 100 "^C. 

Fibers soluble in hot water, in the sense of the invention, 
are also fibers that do not go into solution until they are 
treated with pressure in an autoclave, or swell up under these 
conditions to such an extent that they are removed by at least 
10 95% from the nonwoven fabric when subjected to a washing 

procedure. Fibers that are soluble in hot water may include 
fibers made of polyvinyl alcohol or poly- £ - caprolactone . 

The nonwoven fabric may contain other fibers, in addition to 
15 the splittable fibers and the fibers soluble in hot water, but 
nonwoven fibers made of the two fiber types stated are 
possible. The weight ratio of the split fibers and fibers 
soluble in hot water is 90:10 to 30:70, e.g., 70:30 to 50:50. 

2 0 The fiber soluble in hot water may be present in weakly cross - 
linked form. Also, fibers that possess only a coating of a 
polymer soluble in hot water, i.e., fibers that have a core- 
mantle structure, may be used as the fibers soluble in hot 
water. Furthermore, fibers with a side-by-side structure that 

2 5 are made up of different polymers, only one of which is 

soluble in hot water, are suitable. According to the present 
invention, the split fiber does not possess any coating that 
is soluble in hot water. Introduction of the fibers soluble 
in hot water occurs statistically in accordance with their 

3 0 proportion, for example by carding or the air- laid process or 

deposition on a slanted screen in accordance with the 
Fourdrinier method. In the case of split fiber endless 
filaments, fibers that are soluble in hot water are blown in 
at the side, using an air stream, into the endless filaments 
3 5 that exit from the spinning dies and are quenched and 

stretched by a directed air stream before being deposited on a 
screen belt, or the addition occurs from a separate spinning 
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beam. The split fibers and fibers soluble in hot water that 
are used may have a wavy structure. The fibers deposited to 
form a nonwoven sheet are transferred to a water removal 
screen and subjected to high-pressure water- jet treatment. In 
5 a first stage, the fibers are merely intertwined, using a low 
water- jet pressure, to form a nonwoven fabric highly resistant 
to tearing. Subsequently, splitting of the split fibers to 
form microfibers with a titer between 0.05 to 1.0 dtex, e.g., 
0.1 to 0.3 dtex, occurs using one or more high-pressure water- 

10 jet beams. The fineness of the released microfibers may be 

adjusted by the titer of the split fibers in the unsplit state 
and the number of segments. To prevent water- jet alleys in 
the nonwoven fabric, at least the last water- jet beams are put 
into oscillating motion perpendicular to the machine transport 

15 direction. Furthermore, to reduce alley formation, screens 
with a closer mesh may be used, which cause reflection and 
scattering of the incident water jets, and thereby cause the 
water- jet alleys to be made less distinct. Nonwoven fabrics 
with a surface weight of 80 to 1,000 g/m^, e.g., 100 to 500 

2 0 g/m^, are produced using the process according to the present 

invention. The nonwoven fabric may be mechanically needle - 
punched, in addition, before the hydrodynamic treatment. The 
process according to the present invention is conducted so 
that after splitting to form microfibers, a maximum of 3 to 5 
25 wt.-% of the fibers soluble in hot water is dissolved out of 
the nonwoven fabric by the water- jet needle -punching and 
splitting process. The consolidated nonwoven fabric that is 
obtained is impregnated, in a conventional manner, with an 
aqueous binder dispersion, using the dry- in-wet application 

3 0 method. The application may occur by brushing, slop padding 

from one side, or full -bath impregnation in a Foulard. 
Application of the binder to one side may be promoted by 
applying a vacuum on the opposite side of the nonwoven fabric. 
The binder application occurs at a ratio of 25:75 to 75:25 
35 wt.-%, e.g., 35:65 to 65:35 wt.-%, in relation to the 

prefinished nonwoven fiber fabric, i.e., before the fibers 
soluble in hot water are dissolved out . Polymers that contain 
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self -cross-linking reactive groups in the polymer, or polymers 
mixed with cross - linking agents, are used as binders. In the 
selection of the polymer dispersions and cross- linking agents, 
care may be taken to ensure that the reactive groups in the 
5 fibers soluble in hot water either remain non-cross-linked or 

that the degree of cross- linking is kept so low that the water 
solubility is retained, to remove the portion according to the 
present invention. Binders that are used in the sense of the 
invention are polymer dispersions made of polyurethane , 

10 nitrile-butadiene rubber and/or styrene-butadiene rubber. 

Binders that smear when buffed or ground with sandpaper or on 
ceramic rollers are not binders in the sense of the invention. 
The binder may include conventional substances, such as 
inorganic white pigments, colored pigments, agents to improve 

15 the feel, such as silicones, cellulose dust, optical 

brighteners, anti-static agents, bacteriostatics added to 
them. After the binder application, the nonwoven fabric is 
dried. If necessary, this is preceded by thermocoagulation 
and cross -linking or vulcanization. Subsequently, the 

20 synthetic leather obtained may be buffed and pre-ground. 

Removal of the fibers soluble in hot water occurs either 
without pressure, under hot -water washing conditions, or in an 
autoclave, at bath temperatures above 100 °C. In this manenr, 
the fiber soluble in hot water is removed from the microfiber 

25 nonwoven fabric. Dissolving out the fiber soluble in hot 

water may also be combined with an exhaust -dyeing process, if 
high dyeing temperatures are being used in any case, e.g., in 
an autoclave. Using the process according to the present 
invention, synthetic leathers that are extremely soft and 

30 firm, with excellent haptic properties, are obtained. To 

improve the microfiber nap, additional subsequent treatment 
steps, such as application of a finish to improve the feel, or 
fine -grinding of the surfaces, may occur. 

35 Example 

A fiber layer is produced from 80 parts by weight of a 
polyester-polyamide split fiber with a titer of 2.2 dtex and a 
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fiber length of 51 mm as well as 20 parts by weight of a 
polyvinyl alcohol fiber with a titer of 1.4 dtex and a fiber 
length of 3 8 mm, and this layer is needle -punched intensively 
to consolidate it. The nonwoven fabric obtained in this 
5 manner is subjected to high-pressure water- jet treatment, 
during which approximately 90 % of the polyester-polyamide 
fibers are split into microfibers. Subsequently, the nonwoven 
fabric is impregnated with a binder, where this is composed of 
aqueous dispersions that contain 70 parts by weight 

10 polyurethane, 2 0 parts by weight polyvinyl alcohol, 5 parts by 
weight colored pigments, as well as fillers and agents to 
improve the feel as solid components, for the remainder. 
After the impregnated nonwoven fabric is dried, the polyvinyl 
alcohol fibers are removed from the nonwoven fabric by more 

15 than 95 wt.-% by treatment in a hot-water washing cycle. The 
synthetic leather obtained has a very round feel and may be 
processed to produce a material with a nubuck appearance by 
subsequent grinding . 
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ABSTRACT 

A method is for producing a synthetic leather made up of a 
nonwoven fabric that contains microf ibers . Production occurs 
in that thermoplastic microf ibers with a titer of 0.05 to 1.0 
5 dtex and fibers soluble in hot water, with a titer of 4 to 6 
dtex, are processed, in a weight ratio of 90:10 to 30:70, to 
form a nonwoven fabric with a surface weight of 80 to 1,000 
g/m^, and impregnated with an aqueous polymer dispersion of a 
viscoelastic substance in a weight ratio of 25:75 to 75:25 of 
10 the nonwoven fabric to the viscoelastic substance, fixation of 

the viscoelastic substance occurs by cross-linking or 
vulcanization, and subsequently the fibers soluble in hot 
water are extracted from the nonwoven fabric . 
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fO/08824I 

[22750/534] 

METHOD FOR PRODUCING A SYNTHETIC LEATHER 

[Specification 
] FIELD OF THE INVENTION 

The invention relates to a method for producing a synthetic 
leather made up of a nonwoven fabric that contains 
5 microfibers. 

BACKGROUND INFORMATION 

Synthetic leathers based on nonwoven fabrics [are] may be 
built up almost exclusively of microf ibers [at present] . It 

10 has been shown that homogeneous microf ibers as such cannot be 
processed on carding machines, or can be processed only at 
unjustifiable, extremely low production speeds. Therefore 
[preferably] mult i- component fibers such as matrix-fibril 
fibers or island- in- sea type fibers are used, or others with a 

15 different distribution of the [preferably] two-fiber 

components, with a fiber titer such that they can be carded 
without loss of speed. The cross -sections of such fibers have 
an orange structure or a pie structure or hollow pie 
structure, for example. Such mult i- component fibers 

20 (conjugate fibers, multiconstituent fibers) can be made up of 

at least two, but [preferably] also up to approximately 18 
segments. The individual fiber segments of the usually two 
polymers alternate with one another, so that after each 
segment, fiber border surfaces, such as polyethylene 

25 terephthalate/polyamide 6, are formed. The separation of 
these mult i- component fibers to yield isolated, ultrafine 
microf ibers is done using different methods. For example, one 
of the two fiber components is dissolved out, using organic 
solvents, so that the other fiber component, which is 

30 insoluble in the organic solvent, remains behind as a 

microf iber. This method is complicated, not good for the 
environment, and connected with a high level of material loss 
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as well as the accumulation of solvent that contains polymer, 
where treatment of the used solvent [takes place] occurs 
either by solvent recycling or energy utilization. 

5 An environmentally friendly separation of the bi- component 

fibers [, which is preferred at present, takes place] occurs by 
splitting the fibers using high-pressure water jets. The 
bi-component split fibers are either composed of 
thermoplastics that are greatly different in terms of their 

10 chemistry, which do not possess any high adhesion forces 

bonding them to one another at their border surfaces, or which 
have been mixed with dehesive additives, i.e.^ additives that 
reduce the adhesion forces, if the fiber polymers are similar. 
A synthetic leather with a soft feel is [known from the 

15 document JP 05078986] described in Japanese Pxiblished Patent 

Application No. 5-78986 , which contains a nonwoven fabric 
layer of melt -blown polyethylene terephthalate microfibers 
with a diameter of 0.1 to 0.6 /im on at least one side. The 
softness is achieved in that the nonwoven fabric is coated 

20 with a dressing of polyvinyl alcohol that is soluble in cold 

water, before being impregnated with polyurethane from organic 
solvents such as dimethyl f ormamide . After impregnation and 
coagulation of the polyurethane solution with water (so-called 
migration method) , and the subsequent wash cycles for the 

25 purpose of removing the organic solvent, the polyvinyl alcohol 
is removed from the nonwoven fabric again, at the same time. 
Subsequent treatment of the synthetic leather obtained [takes 
place in known] occurs in a conventional manner, by grinding, 
dyeing, and brushing. [Document US-A] U.S. Patent No> 

30 4,390,566 describes the production of a synthetic leather in 
which split microfibers are used, among other things. The 
microfiber nonwoven fabric is impregnated with a water-soluble 
dressing solution that is referred to as a temporary filler, 
before the binder is applied, and after the binder application 

35 has consolidated, this solution is washed out again. 

Polyvinyl alcohol (PVA) , poly-£ -caprolactone , carboxymethyl 
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cellulose (CMC) or starch are used as temporary water-soluble 
fillers . 

[The invention has set itself the task of indicating] It is an 
5 object of the present invention to provide a process that 

permits the production of a very soft synthetic leather with 
improved properties. Another [task] obi ect of the present 
invention is to make production more cost-effective and better 
for the environment . 

10 

SUMMARY 

The above and other beneficial objects are achieved [This task 
is accomplished] , according to the present invention, by a 
process in which thermoplastic microfibers with a titer of 

15 0.05 to 1.0 dtex and fibers soluble in hot water, with a titer 

of 4 to 6 dtex, are processed, in a weight ratio of 90:10 to 
30:70, to form a nonwoven fabric with a surface weight of 80 
to 1,000 g/m^, and an aqueous polymer dispersion of a 
viscoelastic substance is applied and consolidated in a weight 

20 ratio of 25:75 to 75:25 of the nonwoven fabric to the 

viscoelastic substance, where subsequently extraction of the 
fibers soluble in hot water [takes place.] occurs . 

[Preferably, the] The process according to the present 
25 invention [is] may be one in which the titer of the 

thermoplastic fibers is 0.1 to 0.3 dtex, the weight ratio of 
the microfibers to the fibers soluble in hot water is 70:30 to 
50:50 wt.-%, the surface weight of the nonwoven fabric is 100 
to 50 0 g/m^, and the ratio of the nonwoven fabric to the 
30 viscoelastic substance before removal of the fibers that are 
soluble in hot water is 35:65 to 65:35 wt.-%. 

[It is especially preferred according to] In the process 
according to the present invention [that]j_ the thermoplastic 
35 fibers [are] may include split fibers. 
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Furthermore, [it is preferred that] the split fibers [are 
composed of] may include polyethylene terephthalate/polyamide 
6, polyethylene terephthalate/polyamide 6.6, polyethylene 
terephthalate/polypropylene , or polyethylene 
5 terephthalate/polyethylene . 

[Preferably, fibers] Fibers that are soluble in hot water that 
are made of polyvinyl alcohol, poly- e -caprolactone , 
carboxymethyl cellulose, or starch, [are] may be used in the 
10 process according to the present invention. 

Consolidation and splitting of the nonwoven fabric of fibers 
[preferably ta]<:es place] may occur using high-pressure water 
j ets . 

15 

Furthermore, [it is preferred that] an aqueous polymer 
dispersion of polyurethane , nitrile-butadiene rubber, or 
styrene -butadiene rubber [is] may be used as the binder. 

20 [Preferably it is] It may be provided, according to the 

process according to the present invention, that fillers such 
as pigments, hydrophobization or hydrophilization agents, 
agents to reduce wettability with alcohols, fats and oils, 
anti-static agents and/or antimicrobial substances [are] may 

25 be added to the thermoplastic fibers. 

[In an advantageous further development of the process, it is 
provided that subsequent treatment takes place] Subsequent 
treatment may occur by buffing, grinding, or polishing with 
3 0 emery. 

[It is especially preferred according to the process according 
to the present invention that dissolving] Dissolving out the 
fibers that are soluble in hot water [talces place] may occur 
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at the same time with exhaust dyeing, [particularly] e.a> , in 
an autoclave. 

The process according to the present invention is not only 
5 simple, i.e.^ it makes do with only a few process steps, it 

also, at the same time, permits more cost-effective and 
environmentally friendly production of the synthetic leather. 

Using the process according to the present invention, there 
10 [is] may be no need to use organic solvents to release the 

microfibers, or to apply the binder coagulation. 

DETAILED DESCRIPTION 

The production of a synthetic leather, according to the 

15 present invention, [takes place] occurs in that a fiber sheet 
is produced from endless fibers, staple fibers, or short-cut 
fibers, using the [known] conventional fiber laying 
techniques. This fiber sheet is made up of at least two fiber 
components, where at least one of the fiber components is a 

20 bi-component fiber that [can] may be split using high-pressure 
water jets. Such split fibers are made up of at least two 
thermoplastic polymer components, PI and P2 , which are 
arranged in segments around the fiber axis, in alternating 
sequence. In this connection, both centric and eccentric 

25 fiber axis arrangements are possible. The number of segments 
[lies] is between 2 and 30, [preferably, however] e >g, , 
between 4 and 24. The total titer of these so-called pie 
fibers [lies] is between 0.8 and 5.0, [preferably] e ,q- ^ 
between 1.0 and 3.3 dtex. According to the present invention, 

30 other geometric arrangements of the fiber polymers PI and P2 

are also possible, with the proviso that the fibers are split 
up into microfibers by at least 80% under strong mechanical or 
hydrodynamic forces, such as treatment with high-pressure 
water jets. [Preferably, the] The polymer pairs PI and P2 

35 [are] may include ones [whose] in which common border surfaces 
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[do] may not exert any strong adhesion forces on one another. 
[Known] Conventional P1/P2 pairs [are] include, for example, 
polyethylene terephthalate/polyamide 6 , polyethylene 
terephthalate/polyamide 6.6, polyethylene 
5 terephthalate/polypropylene , and polyethylene 

terephthalate/polyethylene . For P1/P2 pairs that are closely 
related in terms of chemistry, such as polypropylene and 
polyethylene or their copolymers, it is [known] conventional 
to provide them with parting agents at their border surfaces, 

10 which ensure splittability . Also, metallocene-catalyzed 
polyolefins [can] may be used as the polymer component PI 
and/or P2 . The fiber polymer components PI and P2 [can] may 
be spin-dyed, white-pigmented, or provided with agents that 
give the fiber polymer components hydrophilic or hydrophobic 

15 properties or reduced wettability with alcohol, other organic 
fluids, fats, or oils. Furthermore, the fiber polymer 
components [can] may be mixed with anti- static agents or 
antimicrobial substances. 

20 According to the present invention, in addition to the split 
fibers, at least a second fiber component is also used, which 
is composed in part or by 10 0% of a polymer soluble in hot 
water, where the portion of the nonwoven fabric soluble in hot 
water is 10 to 70 wt.-%. In the sense of the invention, 

25 solubility of the fibers in hot water is understood to mean a 

solubility in water under the conditions of high-pressure 
water jet treatment of less than 5%, and a solubility of at 
least 95% in water with a temperature of approximately 98 ""C, 
i.e.jL in pressure containers at temperatures above 100 °C. 

30 Fibers soluble in hot water, in the sense of the invention, 
are also fibers that do not go into solution until they are 
treated with pressure in an autoclave, or swell up under these 
conditions to such an extent that they are removed by at least 
9 5% from the nonwoven fabric when subjected to a washing 

35 procedure. [Preferred fibers] Fibers that are soluble in hot 
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water [are] may include fibers made of polyvinyl alcohol or 
poly-s -caprolactone . 

The nonwoven fabric [can] may contain other fibers, in 
5 addition to the splittable fibers and the fibers soluble in 
hot water, but nonwoven fibers made of the two fiber types 
stated are [preferred] possible . The weight ratio of the 
split fibers and fibers soluble in hot water is 90:10 to 
30:70, [preferably] e.g. . 70:30 to 50:50. 

10 

The fiber soluble in hot water [can] may be present in weaJcly 
cross- linJced form. Also, fibers that possess only a coating 
of a polymer soluble in hot water, i.e.j_ fibers that have a 
core-mantle structure, [can] may be used as the fibers soluble 

15 in hot water. Furthermore, fibers with a side-by-side 

structure that are made up of different polymers, only one of 
which is soluble in hot water, are suitable. According to the 
present invention, the split fiber does not possess any 
coating that is soluble in hot water. Introduction of the 

20 fibers soluble in hot water [talces place] occurs statistically 
in accordance with their proportion, for example by carding or 
the air-laid process or deposition on a slanted screen in 
accordance with the Fourdrinier method. In the case of split 
fiber endless filaments, fibers that are soluble in hot water 

25 are blown in at the side, using an air stream, into the 

endless filaments that exit from the spinning dies and are 
quenched and stretched by a directed air stream before being 
deposited on a screen belt, or the addition [takes place] 
occurs from a separate spinning beam. The split fibers and 

3 0 fibers soluble in hot water that are used [preferably] may 
have a wavy structure. The fibers deposited to form a 
nonwoven sheet are transferred to a water removal screen and 
subjected to high-pressure water- jet treatment. In a first 
stage, the fibers are merely intertwined, using a low 

3 5 water- jet pressure, to form a nonwoven fabric highly resistant 
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to tearing. Subsequently, splitting of the split fibers to 
form microfibers with a titer between 0.05 to 1.0 dtex, 
[preferably] e.a« , 0.1 to 0.3 dtex, [takes place] occurs using 
one or more high-pressure water- jet beams. The fineness of 
5 the released microfibers [can] may be adjusted by the titer of 
the split fibers in the unsplit state and the number of 
segments. To prevent water- jet alleys in the nonwoven fabric, 
at least the last water-jet beams are put into oscillating 
motion perpendicular to the machine transport direction. 

10 Furthermore, to reduce alley formation, screens with a closer 
mesh [can] may be used, which cause reflection and scattering 
of the incident water jets, and thereby cause the water- jet 
alleys to be made less distinct. Nonwoven fabrics with a 
surface weight of 80 to 1,000 g/m^, [preferably] e>q> , 100 to 

15 500 g/m^, are produced using the process according to the 

present invention. [Preferably, the] The nonwoven fabric [is] 
may be mechanically needle -punched, in addition, before the 
hydrodynamic treatment . The process according to the present 
invention is conducted [in such a way] so that after splitting 

20 to form microfibers, a maximum of 3 to 5 wt.-% of the fibers 

soluble in hot water is dissolved out of the nonwoven fabric 
by the water- jet needle-punching and splitting process. The 
consolidated nonwoven fabric that is obtained is impregnated, 
in [known] a conventional manner, with an aqueous binder 

25 dispersion, using the dry-in-wet application method. The 
application [can take place] may occur by brushing, slop 
padding from one side, or full-bath impregnation in a Foulard. 
Application of the binder to one side [can] may be promoted by 
applying a vacuum on the opposite side of the nonwoven fabric. 

30 The binder application [takes place] occurs at a ratio of 

25:75 to 75:25 wt.-%, [preferably] e.g. , 35:65 to 65:35 wt.-%, 
in relation to the prefinished nonwoven fiber fabric, i.e.j_ 
before the fibers soluble in hot water are dissolved out. 
Polymers that contain self -cross- linking reactive groups in 

3 5 the polymer, or polymers mixed with cross -linking agents, are 
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used as binders. In the selection of the polymer dispersions 
and cross- linking agents, care [must] may be taken to ensure 
that the reactive groups in the fibers soluble ' in hot water 
either remain non-cross - linked or that the degree of 
5 cross- linking is kept so low that the water solubility is 

retained, to remove the portion according to the present 
invention. Binders that are used in the sense of the 
invention are polymer dispersions made of polyurethane , 
ni trile-butadiene rubber and/or styrene -butadiene rubber. 

10 Binders that smear when buffed or ground with sandpaper or on 

ceramic rollers are not binders in the sense of the invention. 
The binder [can have known] may include conventional 
substances, such as inorganic white pigments, colored 
pigments, .agents to improve . the feel, such as silicones, 

15 cellulose dust, optical brighteners, anti-static agents, 

bacteriostatics added to them. After the binder application, 
the nonwoven fabric is dried [ ; if 1 > If necessary, this is 
preceded by thermocoagulation and cross -linking or 
vulcanization. Subsequently, [it is advantageous if] the 

20 synthetic leather obtained [is] may be buffed and pre-ground. 
Removal of the fibers soluble in hot water [takes place] 
occurs either without pressure, under hot -water washing 
conditions, or in an autoclave, at bath temperatures above 100 
°C. In this [way] manenr, the fiber soluble in hot water is 

25 removed from the microfiber nonwoven fabric. [Preferably, 

dissolving] Dissolving out the fiber soluble in hot water 
[can] may also be combined with an exhaust -dyeing process, if 
high dyeing temperatures are being used in any case, 
[particularly] e >a> , in an autoclave. Using the process 

30 according to the present invention, synthetic leathers that 

are extremely soft and firm, with excellent haptic properties, 
are obtained. To improve the microfiber nap, additional 
subsequent treatment steps, such as application of a finish to 
improve the feel, or fine-grinding of the surfaces, 

35 [preferably take place] may occur . 

KARKKD-UP VERSION OF THE 

NY01 458376 v1 ^ SUBSTITUTE SPECIFICATION 



Example 

A fiber layer is produced from 80 parts by weight of a 
polyester-polyamide split fiber with a titer of 2.2 dtex and a 
fiber length of 51 mm as well as 20 parts by weight of a 
5 polyvinyl alcohol fiber with a titer of 1.4 dtex and a fiber 
length of 38 mm, and this layer is needle-punched intensively 
to consolidate it. The nonwoven fabric obtained in this [way] 
manner is subjected to high-pressure water- jet treatment, 
during which approximately 90 % of the polyester-polyamide 

10 fibers are split into microfibers. Subsequently, the nonwoven 
fabric is impregnated with a binder, where this is composed of 
aqueous dispersions that contain 70 parts by weight 
polyurethane , 2 0 parts by weight polyvinyl alcohol, 5 parts by 
weight colored pigments, .as well as fillers and agents to 

15 improve the feel as solid components, for the remainder. 

After the impregnated nonwoven fabric is dried, the polyvinyl 
alcohol fibers are removed from the nonwoven fabric by more 
than 95 wt.-% by treatment in a hot-water washing cycle. The 
synthetic leather obtained has a very round feel and [can] mav 

2 0 be processed to produce a material with a nubuclc appearance by 
subsequent grinding. 
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[Abstract 
] ABSTRACT 

[The invention relates to a method] A method is for producing 
a synthetic leather made up of a nonwoven fabric that contains 
5 microfibers. [According to the present invention, production 
takes place] Production occurs in that thermoplastic 
microfibers with a titer of 0.05 to 1.0 dtex and fibers 
soluble in hot water, with a titer of 4 to 6 dtex, are 
processed, in a weight ratio of 90:10 to 30:70, to form a 

10 nonwoven fabric with a surface weight of 80 to 1,000 g/m^, and 
impregnated with an aqueous polymer dispersion of a 
viscoelastic substance in a weight ratio of 25:75 to 75:25 of 
the nonwoven fabric to the viscoelastic substance, fixation of 
- the viscoelastic substance [takes place] occurs by 

15 cross-linking or vulcanization, and subsequently the fibers 
soluble in hot water are extracted from the nonwoven fabric. 
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[22750/534] 



METHOD FOR PRODUCING A SYNTHETIC LEATHER 



Specification 



The invention relates to a method for producing a synthetic 
leather made up of a nonwoven fabric that contains 
5 microfibers. 



Synthetic leathers based on nonwoven fabrics are built up 
almost exclusively of microfibers at present. It has been 
shown that homogeneous microfibers as such cannot be processed 

10 on carding machines, or can be processed only at 

unjustifiable, extremely low production speeds. Therefore 
preferably mult i- component fibers such as matrix- fibril fibers 
or island- in-sea type fibers are used, or others with a 
different distribution of the preferably two- fiber components, 

15 with a fiber titer such that they can be carded without loss 
of speed. The cross- sections of such fibers have an orange 
structure or a pie structure or hollow pie structure, for 
example. Such mult i- component fibers (conjugate fibers, 
multiconstituent fibers) can be made up of at least two, but 

20 preferably up to approximately 18 segments. The individual 

fiber segments of the usually two polymers alternate with one 
another, so that after each segment, fiber border surfaces, 
such as polyethylene terephthalate/polyamide 6, are formed. 
The separation of these mult i- component fibers to yield 

25 isolated, ultrafine microfibers is done using different 

methods. For example, one of the two fiber components is 
dissolved out, using organic solvents, so that the other fiber 
component, which is insoluble in the organic solvent, remains 
behind as a microfiber. This method is complicated, not good 

3 0 for the environment, and connected with a high level of 

material loss as well as the accumulation of solvent that 
contains polymer, where treatment of the used solvent takes 
place either by solvent recycling or energy utilization. 
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An environmentally friendly separation of the bi-component 
fibers, which is preferred at present, takes place by 
splitting the fibers using high-pressure water jets. The bi- 
component split fibers are either composed of thermoplastics 
5 that are greatly different in terms of their chemistry, which 
do not possess any high adhesion forces bonding them to one 
another at their border surfaces, or which have been 
mixed with dehesive additives, i.e. additives that reduce the 
adhesion forces, if the fiber polymers are similar. A 

10 synthetic leather with a soft feel is known from the document 

JP 05078986, which contains a nonwoven fabric layer of melt- 
blown polyethylene terephthalate microfibers with a diameter 
of 0.1 to 0.6 /xm on at least one side. The softness is 
achieved in that the nonwoven fabric is coated with a dressing 

15 of polyvinyl alcohol that is soluble in cold water, before 

being impregnated with polyurethane from organic solvents such 
as dimethyl f ormamide . After impregnation and coagulation of 
the polyurethane solution with water (so-called migration 
method) , and the subsequent wash cycles for the purpose of 

20 removing the organic solvent, the polyvinyl alcohol is removed 
from the nonwoven fabric again, at the same time. Subsequent 
treatment of the synthetic leather obtained takes place in 
known manner, by grinding, dyeing, and brushing. Document US- 
A 4,390,566 describes the production of a synthetic leather in 

25 which split microfibers are used, among other things. The 

microfiber nonwoven fabric is impregnated with a water-soluble 
dressing solution that is referred to as a temporary filler, 
before the binder is applied, and after the binder application 
has consolidated, this solution is washed out again. 

3 0 Polyvinyl alcohol (PVA) , poly- s -caprolactone , carboxymethyl 

cellulose (CMC) or starch are used as temporary water-soluble 
fillers . 

The invention has set itself the task of indicating a process 
35 that permits the production of a very soft synthetic leather 

with improved properties. Another task of the invention is to 
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make production more cost-effective and better for the 
environment . 

This task is accomplished, according to the present invention, 
5 by a process in which thermoplastic microfibers with a titer 
of 0.05 to 1.0 dtex and fibers soluble in hot water, with a 
titer of 4 to 6 dtex, are processed, in a weight ratio of 
90:10 to 30:70, to form a nonwoven fabric with a surface 
weight of 80 to 1,000 g/m^, and an aqueous polymer dispersion 
10 of a viscoelastic substance is applied and consolidated in a 
weight ratio of 25:75 to 75:25 of the nonwoven fabric to the 
viscoelastic substance, where subsequently extraction of the 
fibers soluble in hot water takes place. 

15 Preferably, the process according to the present invention is 
one in which the titer of the thermoplastic fibers is 0.1 to 
0.3 dtex, the weight ratio of the microfibers to the fibers 
soluble in hot water is 70:30 to 50:50 wt.-%, the surface 
weight of the nonwoven fabric is 100 to 500 g/m^, and the ratio 

20 of the nonwoven fabric to the viscoelastic substance before 
removal of the fibers that are soluble in hot water is 35:65 
to 65 :35 wt . -% . 

It is especially preferred according to the process according 
25 to the present invention that the thermoplastic fibers are 
split fibers. 

Furthermore, it is preferred that the split fibers are 
composed of polyethylene terephthalate/polyamide 6, 
30 polyethylene terephthalate/polyamide 6.6, polyethylene 
terephthalate/polypropylene, or polyethylene 
terephthalate/polyethylene . 

Preferably, fibers that are soluble in hot water that are made 
3 5 of polyvinyl alcohol, poly-e -caprolactone, carboxymethyl 

cellulose, or starch, are used in the process according to the 
present invention . 
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Consolidation and splitting of the nonwoven fabric of fibers 
preferably takes place using high-pressure water jets. 

Furthermore, it is preferred that an aqueous polymer 
5 dispersion of polyurethane , nitrile-butadiene rubber, or 
styrene -butadiene rubber is used as the binder. 

Preferably it is provided, according to the process according 
to the present invention, that fillers such as pigments, 
10 hydrophobization or hydrophilizat ion agents, agents to reduce 
wettability with alcohols, fats and oils, anti-static agents 
and/or antimicrobial substances are added to the thermoplastic 
fibers . 

15 In an advantageous further development of the process, it is 
provided that subsequent treatment takes place by buffing, 
grinding, or polishing with emery. 

It is especially preferred according to the process according 

2 0 to the present invention that dissolving out the fibers that 

are soluble in hot water takes place at the same time with 
exhaust dyeing, particularly in an autoclave. 

The process according to the present invention is not only 
25 simple, i.e. it makes do with only a few process steps, it 
also, at the same time, permits more cost-effective and 
environmentally friendly production of the synthetic leather. 

Using the process according to the present invention, there is 

3 0 no need to use organic solvents to release the microfibers, or 

to apply the binder coagulation. 

The production of a synthetic leather, according to the 
present invention, takes place in that a fiber sheet is 
35 produced from endless fibers, staple fibers, or short-cut 

fibers, using the known fiber laying techniques. This fiber 
sheet is made up of at least two fiber components, where at 
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least one of the fiber components is a bi- component fiber that 
can be split using high-pressure water jets. Such split 
fibers are made up of at least two thermoplastic polymer 
components, PI and P2 , which are arranged in segments around 
5 the fiber axis, in alternating sequence. In this connection, 

both centric and eccentric fiber axis arrangements are 
possible. The number of segments lies between 2 and 30, 
preferably, however, between 4 and 24. The total titer of 
these so-called pie fibers lies between 0.8 and 5.0, 

10 preferably between 1.0 and 3.3 dtex. According to the present 
invention, other geometric arrangements of the fiber polymers 
PI and P2 are also possible, with the proviso that the fibers 
are split up into microfibers by at least 8 0% under strong 
mechanical or hydrodynamic forces, such as treatment with 

15 high-pressure water jets. Preferably, the polymer pairs PI 

and P2 are ones whose common border surfaces do not exert any 
strong adhesion forces on one another. Known P1/P2 pairs are, 
for example, polyethylene terephthalate/polyamide 6, 
polyethylene terephthalate/polyamide 6.6, polyethylene 

2 0 terephthalate/polypropylene, and polyethylene 

terephthalate/polyethylene . For P1/P2 pairs that are closely 
related in terms of chemistry, such as polypropylene and 
polyethylene or their copolymers, it is known to provide them 
with parting agents at their border surfaces, which ensure 

25 splittability . Also, metallocene-catalyzed polyolefins can be 
used as the polymer component PI and/or P2 . The fiber polymer 
components PI and P2 can be spin-dyed, white -pigmented, or 
provided with agents that give the fiber polymer components 
hydrophilic or hydrophobic properties or reduced wettability 

30 with alcohol, other organic fluids, fats, or oils. 

Furthermore, the fiber polymer components can be mixed with 
anti-static agents or antimicrobial substances. 

According to the present invention, in addition to the split 

3 5 fibers, at least a second fiber component is also used, which 

is composed in part or by 100% of a polymer soluble in hot 
water, where the portion of the nonwoven fabric soluble in hot 
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water is 10 to 70 wt.-%. In the sense of the invention, 
solubility of the fibers in hot water is understood to mean a 
solubility in water under the conditions of high-pressure 
water jet treatment of less than 5%, and a solubility of at 
5 least 95% in water with a temperature of approximately 98 °C, 

i.e. in pressure containers at temperatures above 100 °C. 
Fibers soluble in hot water, in the sense of the invention, 
are also fibers that do not go into solution until they are 
treated with pressure in an autoclave, or swell up under these 
10 conditions to such an extent that they are removed by at least 
95% from the nonwoven fabric when subjected to a washing 
procedure. Preferred fibers that are soluble in hot water are 
fibers made of polyvinyl alcohol or poly- £ -caprolactone . 

15 The nonwoven fabric can contain other fibers, in addition to 

the splittable fibers and the fibers soluble in hot water, but 
nonwoven fibers made of the two fiber types stated are 
preferred. The weight ratio of the split fibers and fibers 
soluble in hot water is 90:10 to 30:70, preferably 70:30 to 

20 50:50. 

The fiber soluble in hot water can be present in weakly cross- 
linked form. Also, fibers that possess only a coating of a 
polymer soluble in hot water, i.e. fibers that have a core- 

25 mantle structure, can be used as the fibers soluble in hot 

water. Furthermore, fibers with a side -by- side structure that 
are made up of different polymers, only one of which is 
soluble in hot water, are suitable. According to the present 
invention, the split fiber does not possess any coating that 

3 0 is soluble in hot water. Introduction of the fibers soluble 
in hot water takes place statistically in accordance with 
their proportion, for example by carding or the air- laid 
process or deposition on a slanted screen in accordance with 
the Fourdrinier method. In the case of split fiber endless 

35 filaments, fibers that are soluble in hot water are blown in 
at the side, using an air stream, into the endless filaments 
that exit from the spinning dies and are quenched and 
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stretched by a directed air stream before being deposited on a 
screen belt, or the addition takes place from a separate 
spinning beam. The split fibers and fibers soluble in hot 
water that are used preferably have a wavy structure. The 
5 fibers deposited to form a nonwoven sheet are transferred to a 

water removal screen and subjected to high-pressure water-jet 
treatment. In a first stage, the fibers are merely 
intertwined, using a low water- jet pressure, to form a 
nonwoven fabric highly resistant to tearing. Subsequently, 

10 splitting of the split fibers to form microfibers with a titer 

between 0.05 to 1.0 dtex, preferably 0.1 to 0.3 dtex, takes 
place using one or more high-pressure water- jet beams. The 
fineness of the released microfibers can be adjusted by the 
titer of the split fibers in the unsplit state and the number 

15 of segments. To prevent water- jet alleys in the nonwoven 
fabric, at least the last water- jet beams are put into 
oscillating motion perpendicular to the machine transport 
direction. Furthermore, to reduce alley formation, screens 
with a closer mesh can be used, which cause reflection and 

2 0 scattering of the incident water jets, and thereby cause the 
water- jet alleys to be made less distinct. Nonwoven fabrics 
with a surface weight of 80 to 1,000 g/m^, preferably 100 to 
500 g/m^, are produced using the process according to the 
present invention. Preferably, the nonwoven fabric is 

25 mechanically needle -punched, in addition, before the 

hydrodynamic treatment . The process according to the present 
invention is conducted in such a way that after splitting to 
form microfibers, a maximum of 3 to 5 wt.-% of the fibers 
soluble in hot water is dissolved out of the nonwoven fabric 

30 by the water- jet needle-punching and splitting process. The 
consolidated nonwoven fabric that is obtained is impregnated, 
in known manner, with an aqueous binder dispersion, using the 
dry- in-wet application method. The application can take place 
by brushing, slop padding from one side, or full-bath 

35 impregnation in a Foulard. Application of the binder to one 

side can be promoted by applying a vacuum on the opposite side 
of the nonwoven fabric. The binder application takes place at 
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a ratio of 25:75 to 75:25 wt.-%, preferably 35:65 to 65:35 
wt.-%/ in relation to the prefinished nonwoven fiber fabric, 
i,e, before the fibers soluble in hot water are dissolved out. 
Polymers that contain self - cross - linking reactive groups in 
5 the polymer, or polymers mixed with cross- linking agents, are 

used as binders. In the selection of the polymer dispersions 
and cross-linking agents, care must be taken to ensure that 
the reactive groups in the fibers soluble in hot water either 
remain non-cross- linked or that the degree of cross- linking is 

10 kept so low that the water solubility is retained, to remove 
the portion according to the present invention. Binders that 
are used in the sense of the invention are polymer dispersions 
made of polyurethane , nitrile-butadiene rubber and/or styrene- 
butadiene rubber. Binders that smear when buffed or ground 

15 with sandpaper or on ceramic rollers are not binders in the 

sense of the invention. The binder can have known substances, 
such as inorganic white pigments, colored pigments, agents to 
improve the feel, such as silicones, cellulose dust, optical 
brighteners, anti- static agents, bacteriostatics added to 

2 0 them. After the binder application, the nonwoven fabric is 

dried; if necessary, this is preceded by thermocoagulation and 
cross-linking or vulcanization. Subsequently, it is 
advantageous if the synthetic leather obtained is buffed and 
pre -ground. Removal of the fibers soluble in hot water takes 
25 place either without pressure, under hot -water washing 

conditions, or in an autoclave, at bath temperatures above 100 
°C. In this way, the fiber soluble in hot water is removed 
from the microfiber nonwoven fabric. Preferably, dissolving 
out the fiber soluble in hot water can also be combined with 

3 0 an exhaust -dyeing process, if high dyeing temperatures are 

being used in any case, particularly in an autoclave. Using 
the process according to the present invention, synthetic 
leathers that are extremely soft and firm, with excellent 
haptic properties, are obtained- To improve the microfiber 
35 nap, additional subsequent treatment steps, such as 

application of a finish to improve the feel, or fine-grinding 
of the surfaces, preferably take place. 
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Example 

A fiber layer is produced from 80 parts by weight of a 
polyester-polyamide split fiber with a titer of 2.2 dtex and a 
fiber length of 51 mm as well as 20 parts by weight of a 
5 polyvinyl alcohol fiber with a titer of 1.4 dtex and a fiber 
length of 38 mm, and this layer is needle -punched intensively 
to consolidate it. The nonwoven fabric obtained in this way 
is subjected to high-pressure water- jet treatment, during 
which approximately 90 % of the polyester-polyamide fibers are 

10 split into microfibers. Subsequently, the nonwoven fabric is 
impregnated with a binder, where this is composed of aqueous 
dispersions that contain 70 parts by weight polyurethane , 2 0 
parts by weight polyvinyl alcohol, 5 parts by weight colored 
pigments, as well as fillers and agents to improve the feel as 

15 solid components, for the remainder. After the impregnated 
nonwoven fabric is dried, the polyvinyl alcohol fibers are 
removed from the nonwoven fabric by more than 95 wt.-% by 
treatment in a hot-water washing cycle. The synthetic leather 
obtained has a very round feel and can be processed to produce 

2 0 a material with a nubuck appearance by subsequent grinding. 
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What is claimed is: 

1. A method for producing a synthetic leather made up of a 
nonwoven fabric that contains microfibers, 

wherein thermoplastic microfibers with a titer of 0.05 to 
1.0 dtex and fibers soluble in hot water, with a titer of 
4 to 6 dtex, are processed, in a weight ratio of 90:10 to 
30:70, to form a nonwoven fabric with a surface weight of 
80 to 1,000 g/m^, and an aqueous polymer dispersion of a 
viscoelastic substance is applied and consolidated in a 
weight ratio of 25:75 to 75:25 of the nonwoven fabric to 
the viscoelastic substance, where subsequently extraction 
of the fibers soluble in hot water takes place. 

2. The method according to Claim 1, 

wherein the titer of the thermoplastic fibers is 0.1 to 
0.3 dtex, the weight ratio of the microfibers to the 
fibers soluble in hot water is 70:30 to 50:50 wt.-%, the 
surface weight of the nonwoven fabric is 100 to 500 g/m^, 
and the ratio of the nonwoven fabric to the viscoelastic 
substance before removal of the fibers that are soluble 
in hot water is 35:65 to 65:35 wt.-%. 

3 . The method according to Claim 1 or 2 , 

wherein the thermoplastic fibers are split fibers. 

4 . The method according to Claim 3 , 

wherein the split fibers are composed of polyethylene 
terephthalate/polyamide 6 , polyethylene 
terephthalate/polyamide 6.6, polyethylene 
terephthalate/polypropylene, or polyethylene 
terephthalate/polyethylene . 

5 . The method according to Claim 1 or 2 , 

wherein fibers made of polyvinyl alcohol, poly-£- 
caprolactone, carboxymethyl cellulose, or starch are used 
as the fibers soluble in hot water. 
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6. The method according to one or more of Claims 1 to 5, 
wherein consolidation and splitting of the nonwoven 
fabric takes place using high-pressure water jets. 

7. The method according to one of Claims 1 to 6, 
wherein an aqueous polymer dispersion of polyurethane , 
nitrile -butadiene rubber, or styrene-butadiene rubber is 
used as the binder. 

8. The method according to Claim 3 or 4 , 

wherein fillers such as pigments, hydrophobization or 
hydrophilization agents, agents to reduce wettability 
with alcohols, fats and oils, anti-static agents and/or 
antimicrobial substances are added to the thermoplastic 
fibers. 

9 . The method according to one or more of Claims 1 to 8 , 
wherein subsequent treatment takes place by buffing, 
grinding, or polishing with emery. 

10. The method according to one or more of Claims 1 to 9, 
wherein dissolving out the fibers that are soluble in hot 
water takes place at the same time with exhaust dyeing, 
particularly in an autoclave. 



NY01 457925 v 1 



11 



Abstract 

The invention relates to a method for producing a synthetic 
leather made up of a nonwoven fabric that contains 
5 microfibers. According to the present invention, production 
takes place in that thermoplastic microfibers with a titer of 
0.05 to 1.0 dtex and fibers soluble in hot water, with a titer 
of 4 to 6 dtex, are processed, in a weight ratio of 90:10 to 
30:70, to form a nonwoven fabric with a surface weight of 80 

10 to 1,000 g/m^, and impregnated with an aqueous polymer 

dispersion of a viscoelastic substance in a weight ratio of 
25:75 to 75:25 of the nonwoven fabric to the viscoelastic 
substance, fixation of the viscoelastic substance takes place 
by cross-linking or vulcanization, and subsequently the fibers 

15 soluble in hot water are extracted from the nonwoven fabric. 
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